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1 Introduction
The simulation assumptions and simulation case list for BS IC were agreed in [1]-[3] in the last meeting. Based on that, interested companies provides simulation results in this meeting. This contribution provides a text proposal on BS IC link level simulation results with time and frequency offset.
2 Reference
[1] R4-1702162, WF on BS IC interferer number and simulation assumptions, Huawei, China Telecom, Nokia, Alcatel-Lucent Shanghai Bell, ZTE
[2] R4-1702305, Way forward on modelling of Timing offset and frequency offset in BS IC study, Nokia, China Telecom, Alcatel-Lucent Shanghai Bell, Huawei, ZTE
[3] R4-1702307, WF on intra-cell interference modelling and simulation cases for BS IC, ZTE, China Telecom, Nokia, Huawei
3 Text Proposals 

< Start of first change >

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
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[2]
3GPP TR 36.884: "Performance requirements of MMSE-IRC receiver for LTE BS".

[3]
3GPP TSG RAN RP-150206: "Revised WID: Performance requirements of MMSE-IRC receiver for LTE BS".

[4]
3GPP TSG RAN RP-160767: "Status report for WI: Performance requirements of MMSE-IRC receiver for LTE BS".
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< End of first change >

< Start of second change >

6.2
Link level simulation results
6.2.2
Link level simulation results with time and frequency offset
The document R4-17xxxx [7] captures the link level simulation results with time and frequency offset from companies. 

Table 6.2.2-1 to Table 6.2.2-4 compare the simulation results between baseline receiver and IC receiver for equal average SNR with 2Rx, equal average SNR with 4Rx, unequal average SNR with 2Rx, and unequal average SNR with 4Rx respectively. 
In addition, one company provided simulation results on performance comparison between the following two cases, and the observation is that when TO/FO exist, it will impact the performance of multi-user reception if receiver algorithm does not handle it properly.
-
TO/FO modelled but not handled in receiver algorithm  

-
TO/FO modelled and handled in receiver algorithm  
Table 6.2.2-1: Summary of link level simulation results for equal average SNR, 2Rx, 85% TP

	Case Num
	UE id
	China Telecom
	Company 2

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	4.66
	1.64
	3.02
	
	
	

	
	UE2
	4.76
	1.61
	3.15
	
	
	

	1-a2
	UE1
	11.77
	8.62
	3.15
	
	
	

	
	UE2
	11.57
	8.60
	2.97
	
	
	

	1-b1
	UE1
	13.06
	11.25
	1.81
	
	
	

	
	UE2
	13.05
	11.22
	1.82
	
	
	

	1-b2
	UE1
	6.83
	4.92
	1.91
	
	
	

	
	UE2
	6.76
	4.96
	1.80
	
	
	

	1-c
	UE1
	17.90
	15.28
	2.63
	
	
	

	
	UE2
	18.40
	15.32
	3.08
	
	
	

	Case Num
	UE id
	Company 3
	Company 4

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-a2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-b1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-b2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-c
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	


Table 6.2.2-2: Summary of link level simulation results for equal average SNR, 4Rx, 85% TP
	Case Num
	UE id
	China Telecom
	Company 2

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	0.29
	-3.66
	3.95
	
	
	

	
	UE2
	0.46
	-3.79
	4.25
	
	
	

	
	UE3
	0.38
	-3.75
	4.13
	
	
	

	
	UE4
	0.11
	-3.82
	3.93
	
	
	

	2-a2
	UE1
	9.08
	3.71
	5.36
	
	
	

	
	UE2
	9.10
	3.74
	5.36
	
	
	

	
	UE3
	8.88
	3.76
	5.12
	
	
	

	
	UE4
	9.25
	3.75
	5.50
	
	
	

	2-b1
	UE1
	11.79
	8.68
	3.11
	
	
	

	
	UE2
	11.72
	8.68
	3.04
	
	
	

	
	UE3
	11.68
	8.67
	3.01
	
	
	

	
	UE4
	11.81
	8.68
	3.13
	
	
	

	2-b2
	UE1
	4.66
	2.27
	2.39
	
	
	

	
	UE2
	4.71
	2.30
	2.40
	
	
	

	
	UE3
	4.68
	2.30
	2.38
	
	
	

	
	UE4
	4.75
	2.32
	2.43
	
	
	

	Case Num
	UE id
	Company 3
	Company 4

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-a2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-b1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-b2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	


Table 6.2.2-3: Summary of link level simulation results for unequal average SNR, 2Rx, 85% TP

	Case Num
	UE id
	China Telecom
	Company 2

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	5.69
	0.36
	5.33
	
	
	

	
	UE2
	-0.02
	-0.98
	0.96
	
	
	

	1-a2
	UE1
	12.42
	7.23
	5.19
	
	
	

	
	UE2
	7.28
	6.33
	0.95
	
	
	

	1-b1
	UE1
	13.70
	9.69
	4.00
	
	
	

	
	UE2
	9.25
	8.70
	0.55
	
	
	

	1-b2
	UE1
	7.54
	4.04
	3.50
	
	
	

	
	UE2
	2.91
	2.21
	0.70
	
	
	

	1-c
	UE1
	18.55
	14.38
	4.16
	
	
	

	
	UE2
	14.37
	13.20
	1.17
	
	
	

	1-d
	UE1
	6.14
	3.39
	2.75
	
	
	

	
	UE2
	7.41
	3.87
	3.54
	
	
	

	1-e
	UE1
	12.04
	4.66
	7.38
	
	
	

	
	UE2
	0.49
	0.02
	0.47
	
	
	

	Case Num
	UE id
	Company 3
	Company 4

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	1-a1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-a2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-b1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-b2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-c
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-d
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	1-e
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	


Table 6.2.2-4: Summary of link level simulation results for unequal average SNR, 4Rx, 85% TP
	Case Num
	UE id
	China Telecom
	Company 2

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	2.49
	-4.57
	7.06
	
	
	

	
	UE2
	-4.91
	-6.80
	1.89
	
	
	

	
	UE3
	2.03
	-4.61
	6.64
	
	
	

	
	UE4
	-4.74
	-6.91
	2.16
	
	
	

	2-a2
	UE1
	10.45
	2.48
	7.97
	
	
	

	
	UE2
	4.45
	0.44
	4.02
	
	
	

	
	UE3
	10.47
	2.45
	8.02
	
	
	

	
	UE4
	4.26
	0.51
	3.76
	
	
	

	2-b1
	UE1
	12.76
	7.25
	5.51
	
	
	

	
	UE2
	7.50
	5.29
	2.22
	
	
	

	
	UE3
	12.74
	7.22
	5.51
	
	
	

	
	UE4
	7.62
	5.27
	2.35
	
	
	

	2-b2
	UE1
	5.80
	1.49
	4.32
	
	
	

	
	UE2
	0.57
	-1.10
	1.68
	
	
	

	
	UE3
	5.72
	1.52
	4.20
	
	
	

	
	UE4
	0.56
	-1.09
	1.65
	
	
	

	2-c
	UE1
	1.83
	-2.07
	3.90
	
	
	

	
	UE2
	4.39
	-1.40
	5.79
	
	
	

	
	UE3
	2.23
	-2.19
	4.41
	
	
	

	
	UE4
	4.58
	-1.48
	6.06
	
	
	

	2-d
	UE1
	10.51
	-0.16
	10.68
	
	
	

	
	UE2
	-4.67
	-7.02
	2.35
	
	
	

	
	UE3
	10.03
	-0.41
	10.44
	
	
	

	
	UE4
	-4.75
	-6.95
	2.20
	
	
	

	Case Num
	UE id
	Company 3
	Company 4

	
	
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)
	Baseline receiver (dB)
	IC receiver (dB)
	SINR gain (dB)

	2-a1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-a2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-b1
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-b2
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-c
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	

	2-d
	UE1
	
	
	
	
	
	

	
	UE2
	
	
	
	
	
	

	
	UE3
	
	
	
	
	
	

	
	UE4
	
	
	
	
	
	


Table 6.2.2-5: Companies’ averaged performance gain of IC over baseline receiver, 85 % TP

	
	Case Num
	Average SINR gain (dB)

	
	
	UE1
	UE2
	UE3
	UE4
	Sum throughput

	Equal SNR
	1-a1
	
	
	
	
	

	
	1-a2
	
	
	
	
	

	
	1-b1
	
	
	
	
	

	
	1-b2
	
	
	
	
	

	
	1-c
	
	
	
	
	

	
	2-a1
	
	
	
	
	

	
	2-a2
	
	
	
	
	

	
	2-b1
	
	
	
	
	

	
	2-b2
	
	
	
	
	

	Unequal SNR
	1-a1
	
	
	
	
	

	
	1-a2
	
	
	
	
	

	
	1-b1
	
	
	
	
	

	
	1-b2
	
	
	
	
	

	
	1-c
	
	
	
	
	

	
	1-d
	
	
	
	
	

	
	1-e
	
	
	
	
	

	
	2-a1
	
	
	
	
	

	
	2-a2
	
	
	
	
	

	
	2-b1
	
	
	
	
	

	
	2-b2
	
	
	
	
	

	
	2-c
	
	
	
	
	

	
	2-d
	
	
	
	
	


6.3
Summary of link level evaluation
According to the above simulation results with time and frequency offset, TBD
< End of second change >
